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TIB— ^ ( 1 ) *l£ & & «^ V ^ Fo;vUHv^ ttmttft 



\ 



i Rs Rs 



r 



Cz Ari Ar2 Ar3 At 4 Cz 



(1) 



R2 R4 Re Rs 



C^^K A r 1 ~ A r 4 Ji ti^fi^ "y-\£y ^^L, C z ttTBB— (2 a) Xtt ( 
2 b) 

[4b 2] 




(2 a) 



(2 b) 



I 

X 



(g£»*U A{±i|M££\ - (CR9R10) n-, - (S i R11R12) n-. -NR13-, -O 
Xt±-S-£^U nlil~3«*$fcto R 9 ~Ri 5 W\ ^ii?W^C> ?K 

it3-4o e& & l < liitioMi i~4oor;vndr v*. «» & 

4 0O7'J-W'>*, 1Kft4L<liil»O^j({St7~4 0O79m», fiifefc 
L< i±4SSmo^i5:2 ~ 4 0^)7H = ^ ®« L< lii»Rtil~4 00 
7;v^;V7^*, fit*L<liiWMt6~4 0©7'J-;V7?^S, Xl±ll 
6 L< I±tett3fe©&*afc7~4 0O77^JV75 y»«U R 9 fcRi<K 30±Rn^ 

T-m 5 ~ 4 0 <D%mmmn&, 1 1 < aitiwift i~4o©7jv^^ 

ftt^)L<liilMft2~4 0?)7;^-)H, L< te&fiSltf>R&& 1 ~ 

4 0©7;^JV7?yl> tR^ L< 1±&*&©&*SC6~4 0 07^-^7^*, X 
Iif»^ L< i±te®moR«7~4 0<7)7 7iV^^7 5yMSto ) 

* l < \±mw&k<owML=f-m. 5~4o <7)^»m*5«. t < 

ffiSE# 2005-3006419 



12003-432759 



^-i?: 2/e 



7K««, t«4 u< \mwm<vfc*&G~* o^'j-^t^fi, tt^L<i±itt 

{SU (1) fcfcv>T\ A r i ~ A r 4 ts. < fc 4 lolim-7x-V/X«o 

-7xiU'/1?*4*, Ari~Ar4^#p-7xil/^t*4*^i, Ri~RsO 

C zStab^o ] 

— IKS; (1) l:*V>'C, ArzS^ArsIt ^tL-TfrMi^ m- 7 -x - V >X« o - 

— (1) £*5V»T, A r iRtfA r 4 t±, ^ tL-W$UzJC, m-7x^WXBo- 

— (1) K33V>T, AnXU f Ar4l^ ^ t~ , m -7x-Vn«|)t), 

fro R 1 3U± R 7 litti L < ttte*tfee>«£UR»[ 6-40 0^»Mb7K**Xf± Czi 

( i ) mv^t, c z^*m% l < A/^^y^'; xtifi&fc l 

< Memo 9-7x-;^ ;wty >j ^*-e* * 1 lam^it^ u ? > n ;v 5 * ? 
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[ 0 0 0 1 ] 

mmm^miu i>o^©5v>t«E l^^^^w^e Lt^Hts*^** 

[ 0 0 0 2 ] 

o 

/f-7l>7>-3^7^ttOC. W. T a n g fcteJa^Wfflfc^Ki&fiWfflEWl^r 
4ft E LSt^?)*^ CC. W. Tang, S. A. Vanslyke, 7^?>f K7-fVf 
^ X -X (Applied Physics Letters) , 511, 9131 
, 1 9 8 7^m 7&*&S*i/CJ«, llfft^llffitt^lELl^CSt^^ 

Tang^li, h 1 ^ ( 8 — Kn^-y^y 'J y-;V7^5 - 7 A) *§&^6Slc, h V 
[0 0 0 3] 

tiELf^OHMfl-iLtli, hV^ (8 V ^ 9- h) 7;^-7A||#f 
©afV-M|f, ^^V>lfS#, x h 77x-;v7^^xyif#, •^f'J;i'7 , J- 

[0 0 0 4] 

i©iT^ ^f1S E L * ^ (:isv>"C(i > 3 Ml ©©feWKX tt 3 MMVMMT&ffi it L & 
v^i^cM, J£7L»^«. *«5fe3fe«, m^WSW (IE?LP2jLiS) , H^AS 

^^e>co#lt3tm-efi, *XMkl=r%iLT, 4, 4-N, Nv*;v^7-^^7x- 
^/**fflv>fctLT#fe**, iO^%{i#7^$£#?aS^l 1 0°CJ^T-e&i9, Ii:Jtttt 
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[0 0 0 5 ] 

[#ft» 1 ] #M¥ 8-239655 
[#It» 2 ] #H§¥ 7 - 1 3 8 5 6 1 ^<2r^ 
[#ff3CM3 ] #H*HrSH& 6 , 0 9 7, 1 4 7 ^«B# 
[#« s XlK4] H^<2rMWO 0 1/4151 2"t<2r# 

[^MtfflfctJi 1 ] D.F. O'Brien and M.A.Baldo et al "Improved energy transferin 
electrophosphorescent devices" Applied Physics letters Vol. 74 No. 3, pp442- 

444, January 18, 1999 
[##Br^dK2] M.A.Baldo et al "Very high- eff iciencygreen organic light-e 

mitting devices based on electrophosphorescence" Applied Physics letters Vol 

.75 No. 1, pp4-6, July 5, 1999 

vstmififcik l x o t -f %> mm] 

[0 0 0 6] 

mm * mikir z>tzt> <D^m 

[0 0 0 7] 
[0 0 0 8] 

BP*>, »^t±, TIB-«sSt (1) ^3*L:Mb^*&fc*#«EL*^*f«-«:lt 

1. TIB— ^ (1) ft&tofrh1t&1imx~l'9 ln;vU^>^Mf 



R 2 R4 R6 R 8 

A ri~A r 4 (±-?-tL-rtL^>'-tf >33afe*3&U C z fiTI5— 1&5£ (2 a) Xi± ( 

2 b) 

Mb 2] 



mi] 





(2 a) 



mSiE# 2005-3006419 



mm, 2003-432759 



3/ 



[it 3} 




(2 b) 



X 



(5£<K Al±i|M§-g\ - (CR9R10) n-. - (S i R11R12) n-> -NRis-> -O 
X«-S-£*U n(± 1 ~3<D&m*$iibiro Rg-Risfi, ^*l^*l$U5:£, tK 

«C 3~40 SJSI & L < R*tfc 1 ~ 4 0 <D 7 3 •>!, ttft & 

l < »«©t^tS6 ~4o <7)^#^R<b7X«*> em*) u < imm&v&tmm. 6 - 

4 0 OTU -J'V^v'S, Uft 4 L < * 7-40^75^ + ^*, 

L < i±i&fitJI4>£U&f8t 2 ~ 4 0 «7;v)--^ elk L < f4*ftflltftoR3RSfc l - 4 0 <o 
7;HJV7^i> g&fc L< {±4SSm^)^*Sc6 ~4 0(7)7^-^7 5 7^ XfASJIt 
& L < f±tegf^^^:*#^7 ~ 4 0O7 7;V^;V7 5 y^&^EU R 9 Rick X«Rn t 

XJ4, 114 L < ttitt^^tt 1 ~ 4 0 ©7JV^riH, i»4L<liitWI 

^ik 5~4o <D^wmmm&, sm tt< {±&&@m<oRfS££ 1 - 4 0 © 7 ;v 3 * v*. 

tft4 L < «lffiemo«R*ifc6 - 4 0 (D^MRik&M^ WM$> L < l±&ft&<o£t5S 
jgt6 - 4 0 07'J St, 114 L < tt^SHSIO^Sk 7 ~ 4 0(5 7 5^^*, 

tt4 l < liMw^jKmwt 2 - 4 0 69 7^~;v^> em 4 L<«itM*tl - 

4 0(97^^^7 5 71, H4 L < i±mWm<DRm%i6 -4 0O7'J-^7§/*, X 
L< l±MWWh<D>kmWt7 - 4 0f)77;^JV75/Wto ) 

fftt L < tt&««o«jr3HBc5 ~ 4 0 o3!r#Jfe«*aaif, L < Jiiiem 

©ItHifc l~40©7]^^f ->S, ft 4L< liitft^ilfl 6-40 (D^mkMit 
&m&, IBM 4 t < ti&ie#l<£>$tlf ifc 6-4 0<7)7 i ;-;V^^r ~>^. t« 4L< ttilH 

©l£Sfi&:7-4 o ©7 7Jv^riH> L< (i*tft©tit2~4 o©7;vt-;H 

, tt4L<(iit!l©K»l~4 0©7)V^^75yl> EI4L<li4STOM 
i6~40«7 , J-^75y^ L< ti&e&<E>£U&&7~4 0O77J^JV75 

fflU — ( 1 ) ^i3V>T, A r i — A i-4®^ < t 4 1 o{±m-7^ - V>3U4 o 
-7x-l/7t*S/5\ An~Ar4<0^T^p-7x-l/>'tJb^l^li> Ri-Rs© 
4?* < t 4 1 o(ifi4 L < liMm^omR^Wce -40 ©^WiMb'X*^ XI±±SE 
c zik-e&So ] 

2. (1) K&V^T. AraWAralt ^tL-etMftftfc, m-7x-V7Xlio 
-7i-we*^ A n&tfA r 4 t£p - 7 i — -LIB 1 IBftO*«J-V^ h 

3. — (1) icisv^T, AriRtFAritt, -€-tL-€*ti4ft2lC m-7x^V7Xtto 
-•7.x — V>T?* 19 > A T2RXJ t A r 3 «p - 7^-V>T^^_t|5lia«<7)»^V^ > 
n ;v 5 * y -tr > * 3fWB*3"$k 

4. — fe£ (1) ^JSV^T, AnIWr4i±> ^ft-etMfefcfc:, m-7x-l/>ti 19 

, *»0RiXiiR7li1Kft"bL<li*ft1tiJI©«ife*S!c6~4 0 ©^#«lbit«3U±C z 

5. — flfc5£ (1) fc*5V»T\ C zS«4 L < (±iitw*;M-y-'j 3Uig}&k 
L < lij$W$:<v 9 - 7 j. -;v 7j ;w^/ij ;v^-e& & -tSB 1 IB^^M-^ V ^ fn^U? 
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6. — (1) b c ^ ^vfe^**^** h W^'^^-teS 

7 . im k nin < ti> $k%M -m ximwum frbtzh mmmm 

8 . ±SBH3feJB ^ ±I3*H-x. l/^bnx/ny*^ iTffl * * * > £ ttt 
*1-£±f3 7fE*c<7)»^V^ hn;H * -.y-tr^Sf- 1 ?-, 

9 . _fcJB»#JB *** * > t **«*tt©^JR«#J5* ^ * * ±12 8 tw|B*©*« J- V * 

i o . mm t ^mwsm t <*>#mj* k , mtci* k-^° > v an&bn £ tix ^ & ±ib 7 ^ =3 

[0 0 0 9] 

tfbS; (1) trf ? 4 jb^tf^ ^> * ^ tt^ V ^ h n ;v 5 ^ > ^ 
[0 0 10] 

Kb 4] 



Ri R3 



Cz- 



R 5 R? 



-Ari Ar2 Ar3 Ar4 Cz 



R 2 R4 



R 6 Rs 



(1) 



[5£tK A r i~A r 4 J±-etL>TfL^>-tr ^)l^£ScU C z t±TIB— (2 a) Xii ( 
2 b) 

Mb 5] 



Ri4 kyV/ 15 



(2 a) 
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[ft 6] 




(2 b) 



X 



(jftif, Ait&ffi^ - (CR9R10) n-> - (S i R11R12) n~> -NRis-> -O 
3U±-S-£*U nii 1 ~~3(Dmk*Wtt>-fo Rg-RisJ^ **L-e*i4tt:fc£. 7K 

3 — 40 IftU< Mam<9#t« i~40O7;vn* ~>»> «m 4 

l < tt^«*o«^*«:6 ~ 4 0 (D^mmmtym^ t < i±iiam<7)$:«6 - 
4oo7 | j-ivt + ->s> am& l< ii»^*t7~4 o©77)v^f)vs, 

L < {44ft^^^lt*ifc2 ~ 4 0 cor;v^"-^^ am& L < {±*Stt^<7)^:^85: 1 ~ 4 0 <£> 
7;v^;v7 57l! fft^ L< f±itam^J£«6-4 o«7'J-^7?yl, 3Ui«m 
& L< }±$sam<7?$:^i&7 -4 0©75M)1'75 7 ^£^L. Rg i Rio> 3U±Rii t 

«3H L < BltWRft6~ 4 0 0^#J^ft7K«. ffiifefc L < ti&Sm^RSi 
i6~4 0©7 1 J-iVt^vS, &&t L< (ii&gm«R*m7 -4 0O77;V^^ 

am & l < (itesmoR*iS: 2~4oor;i/^ - am "b L < ii&temco 1 ~ 

4 0£)T;V^;vy 5 lit L< l±itMil6-4 0©7'J-A'7 5 / I, X 

tt^K li*t«©SM5- 4 0 etHk L < J43SSm 

©^fi 1~40C7)T;V3^ am U< l±ilt<7)«^ii 6-40 <75^«Rft 

tr«, t*t l< iiti»^tSfc6-4 oo7'j-^t*'>», am^L<i±iiam 

©^ft7~4 0©7 7^J>I, em^> L < te#samc9is:«2 -4 0O7^H-;vi 

, tWL<(i*wR«i-4o<7)7iv^^75 7L am^ L< ii^am<75R« 

t6~40O7'J -JV7 5^S, am^ L<liilM*t7~4 0O77^iV7? 

imp <o * ttu^o 

iiU — ^ (1) K*5V>T, A r 1 — A r4<0^4 <tU oiim-7i-V>Xlio 

A r i~A vaCO^X^p ls>"C$>&1*&\t* Ri-RsO 

&%<bbi oi±am^> l < Msm<^R«ifc6 ~ 4 0 ©^jfeBtffc***. x«±is 

C z3fet?*So ] 
[0 0 1 1 ] 

-#5£ (1) CfctfSRi-Rs, (2 a) Xtf (2 b) fcfctt* Rs-Ris&O 5 

Xtf5ltl)L<li*fMf|[l~4 0<7)7i^JVitLT!t jfiL<lif»H< 

i±4&am<oRittu -3 o©th^*4 0 

i«7;v^ii:ttt^ flx.lt 7ntf;i/^ ^v7nif;H 

N n _y^;V^ s--7^;V», ^7 7fM, t-^/Hk n-^>^^^> n-^ 
^->^3&, n-A^fjl/S, n-t7fiVi. n-y^;V^> n -r^/Hfe. n-^>"r 
v ;v^ N n — F fy n-HJfy n-rh?fy n-^7^fy 
n _^^^^v;v^, n-^y^fy^ n ^7*v;v^ ^^-^>"f-;vS, l 

^;v^ i -^-7°^-;v^-^^;v^ 3-^f^>f^ kKn^i/^f;^ l-fc 

miE# 2005-3006419 



#11 2003-432759 



6/ 



Kn^yxfjU. 2-t Kn^y^f V7'f ^ 1, 2-v 

tFn^yxfjH, 1, 3 - v t Fn* W V 7n tf;vft, 2, 3-ytFn^y-t 
lt 2, 3-h'JiiKn#y7'n^i > ^nn^f;H, l-^ DDI ^ 
2-^nnxf;Vi, 2-^nn^V7*f;Vi, 1, 2 - onxf l, 
3-y^nn^y7'nt";v*, 2, 3-y'7nn-t-7*f JV|, 1, 2, 3 - h V 9 n 
nyntf;v^ 7*n*^fjvi, i-7n^xf;vi, 2-7*n^ 
^VT'f^i, 1, 2 -y7'n€xf;VS, 1, 3-yVn^^;7nii>i, 2, 3- 
y*yn^ - t - "7*f-;v^ 1 , 2 , 3 - h V 7*n ~7°n tf 3 - Fy f-^S^ 1-3 
_ pjx-f- 2 - 3 - K^f-;V*. 2-3-hMV 7^ >l>&, 1 , 2 - v 3 - Kif ^ 
1, 3-y3-FM7 7nK>S, 2, 3 — v 3 — K — t — 7'f 1, 2, 3- 

hij3-K7°nii;H, 7^;>f^ i-757xf;^ 2-T^y^f-;^> 2 
-7 5^77'fiVi, 1, 2-y7?;xf^ 1, 3-y7^'f77'n« 
2> 3-y'7?;-t-7f^ 1, 2, 3- F'J75 / 7°n tf v7^f)H 
^ l-y7;xf]H, 2-y7yxf)H, 2-y7^77'fiVi, 1, 2-vvT 

l, 3-yy77^7 7"nt°;V*, 2, 3 - yy77- t - T'f ^ 1, 
2> 3 _ PJ y 7 y 7 - n x f n ^ f i- - >nxf 2--fnxf 

1, 2-yxfnxf;H, 2, 3-yxfn-t-7'f^ 1, 2, 3->'J 
^ h tz y"u tf;v^, ->y~ o^y^i/^ v y- n^^e ->^nt7f ^11^3, 5 

& ^-e & , y ^ ;va^ ^ f - n tf 4 V7°v tf ;v^s n - -/f - s - ~f 
^y/f^i, t-y^J^^ n-^>fiH> n-^+y^ n-^7°f-;V 
36, n-t7f^ n-y~;VL n-r^>;v^ n - 7 > r^V*. n-Kr*y;H 
, n-fjfyjvi, n-f ^r/iH, n ^ r f '>;V*> n -A^ffy]^ 

l --7"^;i/^>^^*> l -^77 0 f-;v^-y- v-y-n^^v 
v^n^y-^;i^$.<^3 , 5-rf7^fJVy^aAJfy;vif^iLv>o 
[0 0 12] 

-*bS; (1) Ki3tf£Ri~Rs. — ftS: (2 a) (2 b) K*5*t& Rg-Ris&tf 

(i^efltW^M^ 5-20 <75m*5»^^ & o 

i i: ix.ff> l - tf n 0 ;v*. 2 - tf n 0 3 - h° n y /i/* 

tf 9 yx;H, 2 - tf V 1-^5 ^ 7'J /I/*, 2-^5 ^VV 1 - tf 7 

y»ij ! _ ^ >< j? ij y ^.;v^, 2 - -f y F V v 3 - > F U v — JVgg, 5 - 

> K 0 6-r/K'J 7 - > F V 8 - -f > F V v-^ 

^ 2-^5 ^Vtf 0 V~)V^, 3-^5 ^ V'tf V yxjvft, 5-^5 ^7tf 0 yxjVi 

' 6 _ ^ ^ ^ y tf i; v - 7-^5^" V tf V v - 8 - 4 ? ^ V tf 0 V - ;V», 

3 - tf ij v - 4 - u V - 1 - -f > F V 2 —4 > 3 - >f > 

I? y 4 - >f > k V 5 - >f > F V 6 - ^ > F 'J 7 - >f > F 0 ^* 

j-^y^fij^ 2 - 4 V -f > F u 3-^v^^FV;v^ 4--fV-f> 
V v 5 - ^ v >f > F v 6 - v 4 ^ F y 7 - >f v >f y F 'J >uafe, 2 - 

7iJ;H, 3-7'J^i, 2-^>7*7 7x;H, 3 — ^> V*7 9 -;V^^ 4 > 77 
5 -Ayy"77xjH x 6-^^77 7-^S, 7-^^y*77x;vi, 1- 
^fy^>y*77-;Vi> 3-^7^7*75-^1, 4-^^77 5^*, 5--f 
V^>77 7XJH, 6-^7^>777XJVS, 7-^fV^y77 7-M> 2 - ^ 

i; ;v ^, 3 - * 7'j 4 - y + 6-^7') 7 - ^ y 

8-^y;;v^ 1 --r v^y u 3-^7^7^^, 4-^v^yu^ 

^ 5-/y^yiJjVi, 6--f7^r7'JJVi, 7-^7^7'JiH, 8-^V^y 1 ;^ 

^ 2-^y^^ i J-^. 5-^y^-9-v-^^ 6 -^y 1-*^^ 
yy^ife, 2 -#;w^yy 3 -*^7'J 4 - 77;w^yij jum, 9-*;v^-? 

y'i;;V^ p-U)Vi$i)y-\-4 fr, p - 7J > - 3 - ^ , p-iJJ^^V>-4 
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p-%frj$y v- 5 -4fr, /3-^;vjKU >- 6 --f /? -#;wi?ij 7 - 
^ _^ ; v^-i; ^_ 6 --f ;v, /? 9 ->f l-7it>X'Jy-^ 

, 6-7xt^'Jy-^i, 7-7xt^^'J^i, 8-7xf>X'Jy-^ 
9-7xt>X'Jy^JH, io-7xt^'Jy-JH, l-7^Vy^H, 2-T 
^ V 3 - T * U 4 - 7 * V V-fr^ 1 , 7 

-7xt>^n'jy-2-^^ 1, 7-7xt , /^n'j>-3-'f;H, 1, 7-7 

1, 7-7xt>xn'J , y-5-^;i'*, 1, 7-7xt 
yxnn-6--f)H, 1, 7-7xtyxn'jy-8-^H 1 i, 7-7xtv^ 
n'jy-9-^;H, 1, 7-7xt>7n'J>-10-^l'i, 1, 8-7xt>^n 
'J>-2-^;H, 1, 8-7xt>7n'J>-3-^V|, 1, g-7xt^n'J> 
-4->f/Hlk 1, 8-7xf y^nyy-5-^;H> 1, 8-7^:7- >*ny>-6 
--f;i^ l, 8-7xt>xn';>-7-^;v^ l, 8-7xf y^n'jy-9-^f 

1, 8-7xt>^D'J>-10->fJH6, 1, 9-7xt>^n'J^-2-^v 
1, 9-7xt^n'JV-3-^l> 1, 9-7xt>^n'J>-4-^H, 

1, 9-7xt>xn'j>-5-^ l, 9-7xt>7xnyy-6-^ l , 
9-7xt>^n'jy-7-^vi> 1, 9 -y^i-y^u >; 8 ->f 1, 9- 
7xt^Dij>-10-^H, 1, 10-7xt>7,n'jy-2-^H, 1, 10 
-7xt>xnijy-3-^vi, 1, 1 0-7xt>^n'Jy-4-^;vi, 1, 10 
-7xtyxn'jy-5-^;v^ 2, 9-7xt^nyy-i-^vt, 2, 9-7 
xt^7n'j>-3-^ 2, 9 - y *.l~yxvv y- 4 - 4 2, 
^nrz-S-'fJUl, 2, 9-7xt>^n'J>-6-^H, 2, 9-7xt>^ 
n'jy-7-^f^ 2, 9-7xt^n'J>-8-^t, 2, 9-7xf>^n'J 
y-10-^;H, 2, 8-7xf>^n'J>-l-^^ 2, 8-7xt^n'J> 
-3--f;V*. 2, 8-7xt^nn-4-^i, 2, 8-7xt77n'jy-5 
- 2, 8-7xt7^n'jy-6-^ jv*. 2, 8-7xt>xn>jy-7-^ 

2, 8-7xt77n'J>-9-^H, 2, 8-7xt77n'jy-l0-^v 
36, 2, 7-7^>*n>j >- l -4)^m, 2, 7-7xf>xn'J >-3 - ^^i> 

2, 7-7xt>^n'J^-4-'f 2, 7-7;n^;y;* > ni;>'-5-^ 2 , 
7-7xt>7,or/-6-^Vi 1 2, 7-7it^niJV-8-^i, 2, 7- 
7xt>7D'J>-9-^H, 2, 7-7xt>7,n'J>-10-^H, l"7xt 
~7~;v*, 2-7xt^fl'*, l-7x7f7y^H> 2-7x7f7y-J^ 3 
-7xyf7y-;Vi> 4-7x7f7y-;H, 1 0-7x7f 7y-;H> l~7x 
y^-^v-;v*> 2-7x;W;;i/i, 4-7x7Hy 

2-f-^~;v^ 3 --f-^— 2 ^;vt°n-;v- l ->f ;v^, 2-^;vtfn- 
;l/ _ 3 _^;v^ 2 •f-Zl'fcf n-;v- 4 — >f 2 - * f-^ tf n -;v- 5 - 

3 f- ; vtf n-;v- l -4 3 - ^f ^t°n-;v- 2 3-^f;vt°o- 
;v _4-^;v^ 3 -^f-;vtfu-;v- 5 -^f;v^ 2 - t -7*^;i/tf n-;v- 4 ;v 
^ 3 _ (2 -7^-=-;V7°nif;v) tf n-;v- l ->f 2 1 -4 > F'J ^ 
^ jv-i-/f>FV;vi> 2 3 -4 y F 1 ; 4-^^;v-3- 

>f> K U 2 - t -7*f-;H - >f > F V 4 - t - 7^;H - -f > F U >>V*> 2 

_ t _ 3 _ 4 y y y 0? 4 - t - 7^;v 3 - -f > K V )V^^mfhtih o 

[0013] 

2 - tf'J l-^^F'Jy-JH, 2 ->f > VV 3-4 

y K 1; ^-^/gg, 5 - >f y F 7 J v-;v^, 6 - 4 V K U v-^S, 7 ->f > K V v-^* 
, 2-4% try* v 3-4 s. ^Vtf 'J i*-^*, 5 - 

4 $ >rw V 6 - >r 5 *~7tf y v^;v^, 7 - >f 5 V 8 - W 

5 ^ h° u ;vs, 3 — tf 'J v - /Hfe, 4 - tf v v - 1 - 4y F V /uafe, 2-4 

ffifiE# 2005-3006419 
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y Y ,j 3 _ 4 y y i; 4 - -Y 7 K V 5 - W 7 K U 6 - A V K V ^ 

&> 7 _ ^ y y U 1 - W V > K V 2 - >f V -f 7 F V 3 - >f V >f 7 K 

ij^ag, 4 --f y-f > KV 5-^V-f>K'J^ 6 - >f 7 W 7 K U 7-4 

v -f 7 V y l - * ;w-?y v 2 - * /w< v* v 3 - * iwt V U ;vft> 4 - 
# ;wty*ij 9 - * ;wty o ;v^3s**#f£ Lv> 0 

[0 0 14] . 
(1) Kistf&Ri-Rs, (2 a) 3St« p (2 b) £*5tfS Rg-Ris&tf 

Xcoe^k L < l±flfiS^^)R*ic 1 ~ 4 0O7^3^'>ilt £P * b < f±> U < tt 

[0 0 15] 

(1) fc*5»t*Ri~R8, (2 a) &t>* (2 b) fcj3tf& Ro-Ris&tf 

x l < \tm&.m<om&kmwL6-~ 4 0 «o^#m^b7X*»t l-o±, jfiKin 

^co^#m^k7X**t Ltii, fllxWN 7x-)H, i-t7f;vi, 2-^7^;v 
^ n 1 _ 7 ^ > 1; 2 - 7 7 h U 9 - 7 v h 'J 1 - 7 x ^ > y V 

2-7it^H^S, 3-7xt7h'J;Hs 4-7xt>bV;V*> 9"7xt>> 
i;;V^ l-777-te-;i^ 2-1-y? J b-fr&s 9-t7^*-^ \-\LV — fr 

2-t°V — 4 - tf 2 - fcf7 x — ;W 3 - if 7 ^ — >i/3fe<. 

4 - tf 7 z.=-)V4 p-^-7x-^-4-^Vl, p - 9 - 7 x — /l/- 3 -4 

, p_^_ 7x -;V-2-^l/| > m-^7x-K4-^H, m -^-7x-;l/- 
3 _^ ; i^ > m -^- 7 x-;V-2-OS, o-h'JiH, m-h'J^i> p - MJ /I" 

p -t-7f;v7x-;vi, p- (2 -7x^^7'ni£;v) yx-;^ 3-^^;v 
-2-t7f;H, 4 -7 l -^7^-;v*. 4 -7-^;v- l -rv h 'J 4' 
-yfji/e7x-;H^I, 4" - t-7f;v-p-^-7x-;v-4-^vl, o-7 

m-9*=-)\<^ p-^P<-;v^ N , 2, 3, 
3£, 2, 5 -*~7V fr&RTJ** l/m'&tHP&lfhti'&o 

%fr-ei>, 7^-;v^> i-t7t^i, 2--7"7^;v*> 9-7xt>f'j^i, 2 
-If7x-;W^I> 3-t'7x-jv^;H, 4-e7x-H^i, v-YVfr&RXf 
3 , 4 - v ij j&*$f iLv^o 

[0 0 16] 

(1) £*5»t*Ri~R8. -Jft* (2a) (2b) Histt^Rg-RisSCi 5 

X Of 1 ^ L < lilSttt^^tt 6~40O7V-^t^r ->Sli, $f£ L < J±. WM$> L 
< «&£g|&<7)$:itifc 1-3 0 <7)7 U v^"Cab 0 , -O A r "C^£tt&o 

[0 0 17] 

(1) ^^»tSRi~R 8 . (2 a) Rtf (2 b) H ^»t* Rs ~ RisRV 

;V^^;V^, l-7x^M77"nt>i, 2 -7xXJM 7 7°0 \£)V^ 7x^-t 
-7f-;V^ fl -t7fJV^fJ^ 1 - a -t7fJVXf 2 - a -^7-f-;V^-f- 

i- fl -t7fHV7"ne^ 2 - « -t7f;K y/ntf;^ /3-t7f 

1-^-^7^^^*, 2 - /?-f7f JVxf l-^-^7^;V 

-fvy*ntf;v^ 2 - yS -t7fM V7*n tf;v», 1 - tTn V f-;v». 2- (1- 
t?uij;v) ^-^;v^ p -7 m-^fM>y>l, 0 -^fM>-7 

p -^no^7-7;H, m -7no^yy>i, 0 -7nnt7y>I, p-7n 

m _ 3 _^yy>i, o-3 - K^>v;V^, p-tFn^y^y^S, m-tFn 
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fn^y'JH, p-y7^>y>l> m ->7MV^i, 0 -'>7^"/^* 
!_ t Kn^>'-2-7x-;Wv^f;«y f l-^n-2-7x-;WV7n 

-tt^Cl) fc*tt*Ri~R8, -*3* (2 a) (2 b) \z^hR^R^W 

2 2-y7x-/nf^*, l, 2-y'7x-;nf-;vi, i-^f ;v7'J;v», l 

l'-^w;^*, 2-^f;v7';;v*> i-7x^;v7'j;v», 2 " 7l " ;V7 

3-7x^V7'J;H, 3, 3-/7xx^7'J)Vi, 1. 2 V * 
* 1 - 7x^-1-77^ ^ 3-7x^-1-7^ **« W *t* o 
Wt?*^f-U^ 2, 2-y7*-**-**RW , l, 2-v7xx;nf^i 

-^^(l) fc*»t*Ri~R8> (2 a) (2b) K^t&R^RisW 

^75 7Si±,fftt< an:** l < imw^&tmt i ~ 2 0 2Tw£I«?h« 

ftl~2 0©79;V :3 f L ^75 7lt^^o 

'±B7M^75^3fe, 7V-JV757lMT7^;>757i!t -NQi Q2 
nt f;v^ ^;7nt>i, n-7f;H> s-7f^i, ^V7*f^ t-7f;v* 

. n-^>f-;v», n-^****. n-^y^^m, n + 

/ 1, 3 -yt Kn* W V7"n If**. 2, 3-vt 

>uW- t 1, 2, 3->'JtKo^i/7 , nif)H, ^ nn ^ ; * 1 
-^nnxfjH, 2 -^nxf;vi, z-^nn>f vW*, 1, 2-y?nnx 

x 3-^nn^v7nejH, 2, 3-y7nn-t-7'«, 1, 2 
3 -Hj^nn7nnm 7n*>f^ i-7n*xf;H, 2-7n^xfjvi 
2-7n^^77f;^ 1, 2-7'7-n^xf^ 1, 3-yVo^77nt;v 
* 2 3 -y-7n^-t-7f;H, 1. 2, 3 - h V 7n^7n tf A/gk 3-K>f; 
;vk 2-3-bMV7«> 1, 2-v 

3-V^f-;v*. 1, 3-y3-N77nt>l, 2, 3-y3-F-t-7'fiH> 
1 2 3 _pj3-F7ni£;H, 75 7^f^I> i-7 5;xf^*, 2-7^7 
^;vk 2-7?7^fV7f^ 1, 2-y757x« 1 3-^7570 
7nt';H, 2, 3-7757-t-7f^ 1. 2, 3-f'J7.77nH;v| ✓ 
77 ^^ ;vS> i-y77xf;H, 2-y77xf]Vi, 2 -'>77^777^ 1 
2 _yy 7 y xf)H, 1, 3-y">77-fV7°nii;H, 2, 3-^77-t-7 
l, 2, 3-F'Jy777oE>i, x>n^fJH, i-^fnxf;Vi^2 
--tn^V;vk. 2-x>n^v7f;vi, 1, 2-yxfnxf;H, 1, 3-v- 
hn^VT-ntm 2, 3-y-fa-t-7f;H, 1, 2, 3 - h V - V n 7n 
7x-^S, i-^--7^;v^ 2-77^;v*. i-7>hV;vi, 2-7>b i ; 
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9 - 7 > f 'J i-7xt>HJ 2-7xt^h'j 

h ij ^g, 4-7xt>h'^i> 9-7xt>f'J^i, 2-^ 

9 -±y^^=- 4-^fJ^7x-^i, \-\Lv — ;vS, 2-tf 
^^.jv^ 2 - tf7 3 -t*7x^;V'f 4-h*7x 

p-^-7xi)l/-4-^Vt> p-^-7x-;V-3--f^i, p-3 7 - 
7s.=.fr- 2 ->f m-^7x-^-4-^H, m -^-7x-^-3-^H 

% m _ ^ _ -7 2 --f o - > m-Mj;vik p-hj^I, p-t 

-7f;V7x-jH, p- (2-7x-jv7ntf;v) 7x-;vS, 3 f-^- 2 --^7 
^;V^ 4 - ^ f-Jl'- 1 -t7f^ 4-^fJV-l-7>b i ;;Vi, 4' -^f^t' 

7xxjv^jH 1 4 " - t p -7xx;i/- 4 —4 2-£ 0 ni;;v^ 

3- t°nU;v^ 2 - t? V ^ - 3-t°y^-;v^ 4-tf'Jv-;V 
2 --f >- KU ;v^, 3--f>KV;v^ 4-^>FV;vi, 5--f>FV^ 6- 

W > K V 7 - 4 y F V ;v^. 1 - 4 V 4 V K 'J 3 - V > K V 4 - 

4 v -f > K v 5 - W V >f > K v 6 - V -f > K V 7 - v -i* y K 'J ^ 
^ 2 -7';;v^^ 3-7'j;vi, 2-^ , /V7 7-;v*, 3-^>v'7 7-^4- 

^>V75-^i, 5 -^>'/77^iH, 6-^>775-JH, 7-^^V79 — ^ 

^ i-^y/^y^^-;^ 3 -xf 7^>>/7 7-;VS> 4 - 'f 7^>7'77-^i 
^ 5 -^v/^y*7 7-;Vi, 6-^7^>V'7 7-^ 7->f V^>775-^4, 
3-^r7'J;Vi, 4-^yJ^ 5-^;>J^i, 6-^7'J^ 
7 _^ yi ; ;v ^ 8-^yV;V», l-^7^r7'J;H, 3-^7^7V^ 4 - V 
^;iJ)H, 5-^7^7V^ 6-^fVdr7V;Vft. 7-^7*7^*, 8->fV 
2 - + 7 5 V -;V*> 6 - 3r 7 3^ V -;V*, 1 

- * /w* ;vS, 2 - 7j ;w<?y* V 3 - * ;v/^/'J ;Hfe, 4 - tj ;wty*y l 

-7xt>^ l J7-]Vi, 2-7xt>7'Jyx)H > 3-7xt>^'Jy-^ 4- 
7 -x7^>* U v-;Vft, 6-7xt77iJy-^S, 7-7xt>^'Jy-^ 8 - 7 
it^'Jyx*£ 9-7xt>7x'h7-;Vi> l0-7xt^7'JyxjH, 1-T 

3-77'Jy^I, 4-T^V^-;V&. 9-T 
*V2>->Hk 1, 7-7xt7^n'J7-2-^^I, 1, 7-7xt>^nijy-3 
--OV*> 1, 7-7xt>^0'J>-4-'ffl'*, 1, 7-7xt7XD'J>-5-'f 

1, 7 -7xt.v^D'J ^- 6 —4 1, 7-7xt^^O'J>-8-^H 
„ 1, 7-7xt770'J7-9-^;H, 1, 7-7xt>7n'jy-10-^H, 

l, 8-7xt>7n>jy-2-^H> l, 8 -y^i-yxu >; >- 3 --f ;v^> 1, 
8-7xtyxnijy-4--f 1, 8-7xty^oy y-5--f 1 , 8 - 
7xt^n'jy-6-^I, 1, 8-7xt7^n'Jy-7-'f;VS, 1, 8-7z 

t7^D'J>-9-^iVS, 1, 8-7xt>7ar/-10-^H, 1, 9-7xt 

>7n'J>-2-^H> 1, 9-7xt^ny>-3-'fA't, 1, 9-7xt>7 
n y > - 4 - -ovafc, 1, 9 -y ^i~y^u y >- 5 --f;i/*, 1, 9-7xty^n'j 
>-6-^;v*. 1, 9-7xt7^n'J7-7-^i, 1, 9-7xt7^n'J>- 
8 _^ ;V ^ X> 9-7xt7^OT/-10-^H> 1, 10-7xt^D'J>- 

2-^;v^, 1, lO-7xt7^n'j>-3-^;H, 1, 1 0-7xt>7n'j>- 

4- >T;v*. 1, 10-7xt7^niJ>-5-^V*, 2, 9 --7^^>^n y >- 1 
--f;v*, 2, 9-7xt7^n'jy-3-^;H, 2, 9-7xt>^n'jy-4-^ 

2, 9-7xt7^n'jy-5-^^ 2, 9-7xt^n^-6--f/l'i 
, 2, 9-7xt>^nyy-7-^H^ 2, 9-7xt>^n'J>-8-^;Vi, 2 

, 9-7xt7XO'J7-10-^H, 2, 8-7xt>7n'jy-l-^H^ 2, 
8-7xt7^D , J7-3-'f;H, 2, 8-7xt>7n>J7-4-'fJH, 2, 8- 
7xt^n'J7-5-^H> 2, 8-7xt7^n'J7-6--f;H, 2, 8-7^ 
t>XD'jy-7-^V*, 2, 8-7xt7^n'jy-9-'fJH, 2, 8-7:t?->' 

2, 7-7xt7xn'J>-l-^H> 2, 7-7xt>^ 
nyy-3-^H, 2, 7-7if7^o'jy-4-^Hv 2, 7-7xt>7n'J 
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y-5-4J^&, 2, 7 -y^-j-yTsU u y- 6 2, 7-7xt^n'j>- 

8--f;i^ 2, 7-7xt>^nr/-9-'f;i'i, 2, 7 -7xt^o U >- 1 0 

-^jVi, l-7xtv-iH, 2-7xty-)H, l-7x;f7^Vi, 2 -7 
^J^-TV~)V^ 3-7x;f7y-iVl 1 4-7x7f7y-)H, l-7xy^rt 
y-iH, 2-7x/W-^ 3-7x;+ty-JH, 4-7x;^ft^»;H 

, 2 -*^v*<; 4 -^^^v^; ;vs, 5 y; 2-*W77'j 
5-t^ty7y*'J^ 3-79f-;vi, 2 -f--x-;i/^ 3-^-x~;v*> 
2 tfn-;v- l --f 2 f-;vt°n-;v- 3 -4 

; V -4-^;v^ 2 ^;vtfn-;v- 5 3-^^^^°n-;i/-i-^ 
3 ^;i/fcfn-;v- 2 -A 3 -^;vtf n-;i/- 4 ->f 3-^-f-;vtfn- 
;i/-5--f;i^ 2 - t -y^JVtf n-;v- 4 -4 3- ( 2 - 7 ^ — ;V7°n 
^n-;v- l 2 1 > KD iH, 4 1 > KV 

. 2-^fjK3-^yF')^i, 4 3 ^ KV 2 - t -7f-;v l - 

4 y K i; 4 - t - 7f-;n - > K U 2 - t - 3 - > K U ^afe&tf 
4 - t -y^)U3-4 y K V h o 

[0 0 2 0] 

7ntf;vS. ^V/nt'jH, a-7'f^S> s-7* 
^V7*f)Vi, t-7'f^I> n-^>fiVi, n-A^fy;^ n-^7^;V 
n-^^ft, 7x^^ l-t7f;H, 2-t7fiH, p-f'JM, 4 

I0021] 

— (1) , (2 a) Xl± (2 b) K&v^-C, Ri ~ Rs^PiHg L^Jfe^lR^tw 

M£-U nvmi^L-r^nXii^lSfnoitWit^^i-^^, r 9 ^Rio, XteRi 

i i Ri 2 (iEv^:^l-C^DXIiWD©SW^Mt^f ^> Ri~Rs, Rsk R 
io. Rn&^Ria £: LT(t -R1-R2-. -R3-R4-, -R5-R6-. -R7-R8- 
, -R9-R10-, -R11-R12-. MK&fcMM&t L-Cfi, - (CH 2 ) 4-, - (C 
H 2 ) 5-, -CH-CH-CH = CH-, - C H 2 - C H = C H - C H2 tl& 

O 

[0 0 2 2 ] 

— «3* (1) K&^X, Cz*fi±|B— JftsS: (2 a) 3Ui (2 b) tL£^-e& & 
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[0 0 2 3] 

tiz, za, e$l£ L < ttifi^^fl:6~ l 8 <^#MiSHfc7jtfjt*, am^> L < 

i± R*SU ~2 0©7H^ Xiiffi&k L< tiitiiORM 7 ~ 2 0©7 

Hz, ±MT )\<*)^h LT(i, /n^^I, ^y^nfiH, 

n-^f-;v»s s-^^;v^. ^v^i, t-^f^i, n -^>f;vS, n-^^r 

n-^-/^;V*> n-^^V*. n-y-;v^, n -•f^*, n-^V/f 
n-F7"v;v^, n-h'JfyJVS, n-x^f^S, n -^>^7"v;V^, 

_hffiT9;i^;i/^ LTii, « -^--7^;v^ l - « -t7f^xf;H, 2- 

1 - /? -f-^f-^-f v7n tf;vft, 2-i?-t7f^^V7°nii;H, ^^/^l, p- 
yTy^^yi^ m-y7y^>"»l, o-y7/^>y>l, i-7 X ^;Vif)V 
2 -^^-^^.^^^ l -7^-;W vfu \£)V^R.Xf2 -7i-W V7*n tf;V 

[0 0 2 4] 

Mfc, Sft LV^C z^t Lttt, MT^^lf^tL^o 
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[4b 8] 




[0 0 2 5 ] 

(i) t^^sM^^^tlELMWWWia 

— jlfisS: (1) fci3V>T\ An~Ar4©^4< l^ s m-7x-W>X(io-7x 
[0 0 2 6] 

Mmo*^Oft^J i: LTIi, -fk^tJ (A-l) ~ (A-2 3) ^Wb*L& 0 



ffifE# 2005-3006419 



#11 2003-432759 



14/ 



lit 9] 




t^ttss^ft^itLTii, (B-i) ~ (b-6 5) m*mfbfr 

O 
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[0 0 2 9 ] 
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[ftl2] 




Cz 



[0 0 3 0] 
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[£13] 




Cz 



[0 0 3 1 ] 
[£14] 




[0 0 3 2 ] 

MtLTli, (C-l) ~ (C-9) mifmfhti&o 



mmm 2005-3006419 



mm 2 0 0 3 -4 3 2 7 5 9 ^- v ! 19/ 



[ft 1 5 ] 




(C-10) 



[0 0 3 3] 

jy._t (i) ^stLS^-frW^feft&^EL^ffl^fl-c^v^-c, a 1-2®. 

4#p-7i-V>1?*S*^ AnXO f Ar4#, ^tL^tL^^ m-^^-V^X 
iio-7i-V>?*f), Ar2XrFAr3^p-7x^l/>t^Si^ Ari&tfA^ 

[0 0 3 4] 
[0 0 3 5] 

h^*;Wfc#JR#£#^MK0f h^Mt LTti. Tfi-«S: (2) ~ (4) ^ 
StLStt^^fclK (2) Xii (3) fH^tL^MW^CfflLv^ 
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{it 1 6 ] 




(R 3 V 2 

(4) 



[0 0 3 6 ] 

(2) h^v^t, r 1 1 , R 12 ii, r^^f^*, T'J-;H, 7 7»;^;>i 

q u i±0~2©Sf*SL, 0, lWtL<> O^iDfftU'o 
Q 12 |j;0-4(7)1I^U 0, H s fiL<, O^i ^ffl U> D 

tit, afeLtlWILtUv^o 
n 1 ^ 0 ~ 5 c7)^|fc£^U O^^^LV^o 

n 1 , m^ifccoia^^fe^tt, (2) T^$fr*&«#t##*t£^#£*&&*> 

[0 0 3 7] , 

(3) fc*5V>T, R 21 , n 2 , m 2 , L 2 ii, -^ir tUifeR 1 , n 1 , m 1 , 
TOT* So q 2 Mi0~8O^ifc£gSU O^&ILV^o 

q 21 ^2i^JiO^}±. SV^C^-C^l^otU <. tiz, M^Lxm^M^^ 

(4) Ki3V^ R 31 , R 32 , q 31 , q 32 , n 3 , m 3 , L 3 i±, -e^WJiffiR 1 
S R 12 , Q 11 , q 1 2 , n 1 , m 1 , L 1 t PWe&So 

[0 0 3 8] 
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lit 1 7 ] 



( I - 1 ) (1-2) 




(1-3) (I -4) (1-5) 




(1-9) (1-10) 




[0 0 3 9] 
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22/ 



Mb i 8 ] 

(1-11) (1-12) (1-13) 




[0 0 4 0] 
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^-v: 23/ 



[it 1 9 ] 
( I -19) 



( I -20) 



( I -21) 






( I -22) 



( I -23) 




-o=< 



CH 3 



CH 3 




( I -24) 
F 



( I -25) 
F 




PH 3 



ch 3 





( I -26) 



( I -27) 



.H 3 CO - 






( I -28) 



v H 3 CO' 




[0 0 4 1 ] 
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m 2 0 ] 

( I -29) C I -30) 




( I -33) 




±Rrt*U^JPSfcbTI±. Na (ftWSfc: 2. 3 6 e V) > K (ftlMl- 2. 2 
8 e V)\ R b «k*Hft : 2 • 1 6 e V) , C s (ftWS : 1 • 9 5 e V) ****t 

£*tfe*"f! »4L<iiK. Rb, Cs, WH<«bXliCsf^, « 

* f llBT^V±IJki:UT^ Ca (ft »Mfc : 2 . 9 e V) , S r (ftVHft : 2 
0~I! 5eV) Ba (tt*NK : 2. 5 2 e V) {t*Hft**2. 9 

ffifiE# 2005-3006419 
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^-y: 25/ 



±|5> f±IMtLtlt Sc. Y, Ce, Tb, YbWf?>l ftW»2 

±Rrt*U^*^WtL-Ctt, Li 2 0, CssO, KsOfOTiV^Jlffl, L 
i F, NaF, CsF, KFf©7J^ V ^ny^fflfi^lf 5> ^> L.iF. L12O 
. N a F <D 7 V * 'J mitmXl* T^*'J7 7 «^Sr St^o 

BaxSri-xO (0<x<l) Ba x Cai- x O (0<x<l) BaO 
, SrO, C a OWt LV^ G 

±|B^r±«#S'fb^%fc Ltl±, Y b F3 , S c Fs, S c Os. Y2O3, Ce 2 0 3 , G 
dF 3 ^ TbFs^tfWf&fU Yb F3, ScFs> TbF 3 «JU^ 

ImriVv^mm^ Tjufjv±m&m&it> ^±m±mm^t^xi,i, *n*ti& 

< iiftoff^ 0 . 0 5~lnmT?l)StSo 

;vjt^xfej&^ : Mju'B. K-^y h = 5 : 1 ~ 1 : 5 L < , 2:1-1:21? 
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^-v: 26/ 



V >\ 3^yy >\ '»;'J>, 7 p, r , ;v>> ^'J v/"/, 7itJ / FD'J>, vfnnW 
^ ^>/_ ;K tfaof'JT V- ;K tf 9 v'n >f 5 ^ V- /K tT 9 '/n h y T V- >K 7 
yo try 5 y>\ tr^v'n h y Tv>, >f 5 5 ^y-;K 5 ^ytry yy>, 
?r/b''J-7-/, ^?^ytf9v>, h y 7V"n tTy ^>vM5r/-^ t7F 

^M^y-;K ^>y*^-9-y-;K t7ft ;J rt , /-;v, ^>yf7v*-)K t7i^f 
* ±M<z> * -c . il?-tiif * * h *r t u t , -< ^ ^ y tf y ^ v >f s ^" y tr y *; > 

[0 0 4 8] 

7v-Jvff^tt^Mi Ltffl L< (±, TIB— JKS: (5) x-mzti&ik&yn-? 
Kb 2 1] 




C^tf, Ra^mk&^M-to X&CK SXtiN-Ra (Rali^JS^ flBflfcJfc&tfbfc 
ry -;vSXtt^rnSS^gf„ ] IrSto 

[0 0 4 9] 
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^-v! 27/ 



UK 2 2 ] 




JMfcftJl*, jtF * LV*7;V# Utl^^^^t-f KtLtli, $lxJ£. L i 2 CK L i O 
, NazS, Na 2 S eRCNaO^fe^, K 

LTfi, #0xJ2\ CaO, B aO, S r O, BeO, B a SRXJPC a S etf^tf btl& 
o ff* Lv^r;v* 'J&JRO^nJ'XMfefc LTI±, 0Jx.WT, LiF, NaF, KF 

LiCK KC lOTaC lf^ft)tLio Sfc* I lv>7;>* 'J±«^I^ 
W>"fl:ttlTlt CaF 2 . BaF 2 . SrF 2 > MgF 2 ^BeF2f©7 

ff^tLtli, Ba, C a. Sr. Yb, A 1> G a. In, Li, Na, C 
d, Mg> Si. Ta, S bltFZ < £ *> 1 o05B**#trHMfcW^ ffllM%3Ui 
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^-v! 28/ 



[0 0 5 1 ] 

3 7eVt*I.^HL<s 2. 8-3. 7eVt*U$5>WtU>, 
[0 0 5 2] 

±|BiE5W»^#«-fcLTtt. TS-KS (6) Xtf (7) -c^StL* Lv\, 
[It 2 3] 




(6) 



[0 0 5 3 ] 
Mb 2 4 ] 



Ar 



-N- 



Ar 



-Ar 12 4— N-fAr 14 - 




(7) 



(g£*, A r 10 2S.t>*A r 16 ii, RmWctf 6 - 4 0 C9^«t^& 0. A r 11 - A r 15 te, 
*ftW>fcX«^XttJfe*&#6 -40 ©^fMt* 19 . »-frSfcp , q . r , s it, * 
fi^riiOXH 1 -eab^o ) 
[0 0 5 4] 

±|5-fl£5£ (6) RXf (7) fcj3V>"C\ ^fS^6~4 0©«i«H> $f £ Lv^ 

«1KT-Sfc5~4 oor 1 ; LTfi, -7^-;v, t7f^, 7>>7-;k y^-ry 
kTV-JK nn^;K if7x-;K *-7:c->K ifn-VJK 7 

;k 7j;w^-/v ;v> fjy)K ^>WJ^ 7;v^-9>-f 7-fet7f7^t7 

7xt>7'JWA tfV-V^, 3DiV7, ^7x-U7, ^7x 

ffifiE# 2005-3006419 
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n-^ntf;v^ s-^^afe. t -T^vK, U"*->Hfe, ^^v^ v^n^y-f- 
n-^n^^v*. s-7K'>i> t -7*>^>*, ^h^V* 

4 0tf57'J- >U36, M^Sc 5-40COT 1 ;- ;H«?tL/: T 5 ^ W^Sfc 5 ~ 
4 0O7'J-^S*ttSx^f^i, Hicl~6<D7iV^^ft^«T^ 

M°>° 3iSx^f-i*Z. 8 e VJa±OJE?L»3l*f*rfcbr»±, TIS-^ (8) 
23. (10) f$?ii^^»H^o 
Hb2 5] 




(8) 



Ar 1 '. Ar 2 'te, 1 ~ 6 CO T ;V^r TV*. 7^3*'>*Xli7x-^*P 

7iV^;vSItt7;v3^vSi fc(M*t6 ~ l 8(07V-^^ Xt±, 
[0 0 5 6] 

at2 6i 




(9) 



(^4., Ar 3 '(i, t»ttS^L<atL4v«ti6-18©7'J-^ A 
r 4 ' -Ar 7 ' l±, f^tLtM*tt-&fL< l±tL=&V«*t6~ 1 8 ©7'J - V 
>***U XM±, -0-, -S-, - (CH 2 )n- (nlil-60*») Xli 

-C (CH 3 ) 2 -^^W^U ^f,«ili^oTU(> &<T&J:<. 
X 2 2i^X 3 {i> ^firti^m^, -0-, -S-, - (CHz)n- (nlil~60f!fc) 

3u±-c (CH 3 ) 2 -^«i^u a^^-t^^o^u^ ) 

(8) JkTF (9) miAr 1 '~Ar 7 ', R, XRZfX 1 ~~X 3 <D^&M& 
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— V 



30/ 



-6 0) ©SWWo 2flliXH3ffiOl»4 L< tt«St»^*»6~6 0O*f 

mszi&mmummk l < m-«^r*$c3 ~ 6 o o»m»-e&&o l < \t 

[0 0 5 7] 
Ufc2 7] 




(1 o) 



T^^^JVS, yr;i, 7^»> 7^>^ tjv^v*^^^ 
7*3***. Tiv^vT?;i, 77J^)V7^i, ^^^Sl- 

*5S**frU R^R 2 , R 3 ^R\ R*tR\ R?tR\ R 9 tR \ R 1 1 i: R (± 

X li^Ti:^t 3 U 
[ft 2 8 ] 





7Ki-— «5^: (ii) wv>-f tu*»T?S$tL* 0 
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[ft 2 9] 



R 13 




(1 1) 



3*->#/nj?->Hfe, ^;V5K^->;v^ 7^3^fV*, T;v^;vr^y*> Ty^^^T 

(10) Kistf&Ar 1 ", R 1 -R 18 ©St#*tO f i:llft*^«k Lttt 
" 8-6 00 7'J-;v7 -if #;w*y-;v 7^'J> ) -^I> 7xyHy 

5li&:6~6 o©7';-;v*Xttti^ t< (4fettm^JSt*8fc3~6 o) 

I 2 mxi± 3 m<7)mmi> l < i±^s^o^:«6 - 6 o <o^«j*ft7X«3m*m& l 

< ttteflHfetf>#3RSfc3 -60 o«3RIIUfcabSo t < * 
Jfe^L<liltftOf*7xm fife L < HiStW b V 7 V-^^*, Wm^L 

< 14 4&S$I <D7)V*U> f4 ft & L < !±itt« * tf u tf V )V * V > 2fc3fe-e & & „ 

[0 0 5 8] _ ^ 

^3IWt-fflv^tL*»S#»OjW*:«i: LTi4, g|ft>f Aft^<£ (I TO) . 1ft 

ftft (NESA) , ^> ft, *f#«ffl^lSo 

[0 0 5 9] 

° *!51tf5t«EL«?i:i^4, ±1B— «5£ (1) ^/5£tLMfc^£#*1-£«*i 

< ^/c*^ ifatnm^^ 1 M m©ilWI Uv^ Q 

mSE# 2005-3006419 
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^-v 5 : 32/ 



[0 0 6 0] 

Uk^m (A- 7' ) 
Ut3 o] 




[0 0 6 1] 

(1) *ra# (im- i) <7>&m 

4 -7'nt3 - y^yHy 2 5. 4 g (90 mm o 1 ) , #;W^/— ;v 10. 0 g (6 

0 mm o 1 ) > ikitm 0. lg (0. 5mmol) , V >7 A 2 6 . 7g (126 
mmol) «rl, 4-ytH>70ml(:SU b9>^-l, 2 - v ^ n^dr^ > 
y*75>0. 7ml ( 6 mm o 1 ) £tnx.> T^^>#H^T> 1 4^FIMtlL/c 0 

Kris-few zmu t x^aa l . mit^ w^&t/Tk^tra;^ -JSK^MtL*:^ ^mm* 

;w;v^^^^lI^:#fc?#-L, p -7o^7 ^ — /na/wty— /n 7 . 8g (JR 
^9 2%) £#7^0 

p-7'n^7x-;i/* Jl/ 8 . Og (2 5mmol) ^ h^i > /5 Om 1 

rjv5 0m i (Dm&mm-mML, t^^^m^t-4 ottvjwii/yfjvuf^A 

^^>i##l ( 1 . 6M) 2 1ml (3 2mmo 1) *ix.> -4 0Wf>0t"eil^W 

>X^, KJfcMWL%- 7 0 °C t -C^iP L, *7|h'J^V7*nfjH 7ml (74 mm o 
1) ^x-f;v2 5ral}:ffL/:^«*iTU - 7 0 °CT~ 1 mm UW Lfzfe, M&t 
tMLT6^FWL^= 

i&^ifeg^ MK^JSMK 5 %i£m7 0m 1 fcfj&TU MUX 4 5^F^WL^o 

tc^i l /eft, ^^fn^7K"e«fe?f- U &7fcfflc®^ > v * a xn 

xm&L, (IM-1) 4. Og («5 6%) «r#^o 

[0 0 6 2 ] 

(2) (A- 7' ) <D&m 

3, 3'-/7n^e7x-;V2. 0 g (6. 4mmo 1 ) . + (IM-1) 3. 
7 g (12. 8 mm o 1 ) . f h5^h'J 7^ ^5y7A (0) 300 

mg (0. 2 5mmo 1 ) , DME (P * h^v^ y) 6 0ml, BtWl~ ^ V ^-AtRy^ 

1 [Ritf'J7A4. Og (3 8mmol) 5ml Cii] £ 7 ;l- =^#ffi^iT 

2 0 0ml <7)79^n^A^, 7 8°C-ei 8mm9kWL?z 0 

. 0 g<7)fI^ H B H «-#/to 

ffifE# 2005-3006419 
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33/ 



° #Cfc, ^a^ 4 0 0 °C, 3. 0X10- 4 Pat#»IL, fti^ffl (A- 7' ) 8 2 
0mg(l. 3 mm o K W2 0%) *»fc 0 FD-MS (7^-^Ff*r;-7 v >3 

FD-MS I calcd for C4 8H 3 2N 2 =636, found, m/z=636(100) 

ttz, HPLC (*7A:0DS-3V, ^fMl :7-th- h V 1-5^^77 
>= 8 5/1 5, tliiUV*! I 2 5 4 nm, : 4 0 "C) ^ffWft*, Z<Di><D<Dm 

mii, 9 9. 5 %t?*ofeo 

[0 0 6 3] 

^2 (A-l 6' ) <7)^3 

[it 3 1] 




[ 0 0 6 4 ] 

5 0 0ml©77^3C7;^vWT, 2, 2'-^nttf7x-A'5. 0g ( 
16.3 mm ol), ^ffi-ffc (IM-l) 10. lg (35. 3 mm o 1 ) , T h 
b i; 7x-JV*7 7^ W^v^A (0) 740mg (0. 6 4 mm o 1 ) , DME (v 
^ h ir » 1 50ml, h V A^C»« tvzWli- hVfAlO. 2g (96 

mm o 1 ) 7X1 2 0ml *XtL, 7 8 TC*C 1 5 H^WLfCo 

lt H H H ^«T, Vc&m (A- 1 6 ' ) 6. 9g (10. 8mmoK W6 8%) tf/Co 
FD-MS I calcd for C48H 32 N2=636 ( found, m/z=636(100) 

£tz, HPLC (*7A : 0DS-3V, ^tfrffl I 7 -fe h — h V fr/T f9tKn75 
^=85/15, tJUUVtft I 2 5 4 nmu ?SJg I 4 0°C) - <Z> 4 00*6 

mi, 9 9. 9 %T^ofeo 

[0 0 6 5] 

MfrfrW (B- 3 ' ) eo^jfc] 
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: 34/ 



Ut3 2] 




[0 0 6 6 ] 

(1) 4»IBHfc (IM-2) <D&J& 

2 V y h;v©5oP75^ni:7;v^>fI^T> 1, 3, 5-h'jyn^>«l?V7 
Og (0. 22mol) , * ;v^'V- JV7 3. 6 g ( 0 . 44mo 1) , ikitM 4 . 2 g 

( 2 2 mm o 1 ) , V 9 A 1 8 7 g (0. 8 8 m o 1 ) . 2 - v 

^UA^ftyyT? >2 5 g (0. 22mol) Rtf 1 , 4 - V * > 7 0 0 m 1 A 
fU 10 4 TCT' 1 6 B#IWfllfliLfco 

■eot, ^S£-e<££PU 7jc6 o 0 m l SDx.tSft^f v>-ei(iit> «JS*7X^i3fe 

/Co 

^b;Vx>3 0 0mH:i*U 'J*^*7ACtiSU 2 2g©*W (IM 
-2) (4 5mmo 1, «$2 0%) fcWfco FD-MSOl^^aTC^to 
FD-MS : calcd for C3oHi 9 BrN 2 =487, found, m/z=488(100) , 486 (95) 
[0 0 6 7] 

(2) tf»IBMfc (IM-3) <7)^ 

3 0 0ml^=o07 7^3|:, TJV^WT, ±15 (IM-2) 9. Og (18 
mmo 1 ) , K*. h > 100ml, 1&7K v^-^JV^- x ;V 10 0ml £AtU 3ft*$L 

- 1 Or^^iPL/to 

7;W;V7*f;V'Jf ^A (1. 6 M^^r -9" >?#!&) 14. 8ml (2 3 mmo 

1 ) * 1 O^tttlTLito 

2tFI»t> *7H> , J-fV7 , nifA'10. 4g (5 6mmol) 

2 5m 1 K#fXLfd#$t£ 2 O^^ttiTL, 8 B#lM#L7Co 

*-<£>^ Ot^'^SPU lSi4m 1 £7jci 0 0ml ^ffXL7^mm£^n U Bfttt 

10 0ml <D7kRT?mm A^tK^HI &*i5fe# U ^TttJi £$S7XW^ 
"Cfz^ L7Co 

d <Dmi* *>Mk, ffi.J±mm U # tt*:3tettlH££ THF (ff7tKn77V) 3 
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35/ 



OmltillU 1 0 Om 1 iimx-^-SEET^fitifiSr^ai^^o 

fc*SC&v», 9 g©*M* (I M- 3) (1 3mmo 1, JR3£7 1%) fcfcfco 

FD-MSO SO JSLT t-^-T o 

FD-MS : calcd for C30H21BN2 02=452, found, ra/z=452(100) 
[0 0 6 8 ] 

(3) *«M* (IM-4) ©-frjft 
3 0 0 ml W5on77^3HT;V^/WT> 1 -7n*- 3 -3- K^>-*?> 5 
. 0 g (1 8mmo 1) > (IM-3) 8. lg (18mmol) , rh7^f 

'J7x-)WW7r/^7y^ (0) [P d (PPI13) 4) 4 1 4mg (0. 3 6mm 
ol), V* h *~>i* y 1 0 Om 1 X«t h 'J >7 A 1 0li%*#«5 8 g ( 5 4 
mmo 1) 8 0^1 0l»L^ o 

M U &**fc»^*V*A-efa*&, 53iU U J*»fe<*> 

@#Sr#fco , , IlT7 

yV*^*7AT'ilU "PIBHfc (IM-4) 9. 2g (16mmol, JR 

$8 8%) *Wfco FD-MS^gfe*S:£lTi:^to 
FD-MS : calcd for C3 7H 2 7BrN 2 =579, found, m/z=580(100) , 578 (90) 

[0 0 6 9] 
(4 ) tpfflfe ( I M- 5) 

3 0 0mlOHoP77X3(: > 7;V^fi^T, (IM-4) 6. Og (1 

0 mm o 1 ) , « h^>70ml Rim*^*-*' ^ * 70ml SrAtU 

4**e>- 1 orMtfco 

^•i'X y^vJl/^'Jf^A (1. 6M^t>M) 7. 5ml (12mmol 
) * 1 0^lttlTL/: o 

SC, 2I$W«8M&, *7ih'H77'nt:>5. 6g (3 0mmol) Z^-y^ 2 
0ml CJmLft»8lt 1 O^lttiTL, Sfit? 6 HWi^ LfCo 

£«>»k*rfc»ft. iffiliL, ftf)tLfcttttB#*THF2 0mn:»»fU 
>7 0ml fcin*., «JET#rffiHfc£iaL*:o 

=£rfi 1 4v>, ^-ft4. lgO + Pllft (IM-5) (7. 5mmol, t$7 5%) 4r#7t 0 
F D - M S <D ill] * JBJL T \Z m "t ° 

FD-MS : calcd for C3?H2 9BN2 02=544, found, m/z=544(100) 
[0 0 7 0] 

(5) flBIff (IM-6) 
3 0 0ml ^oP77^3i:7;^V«T, 1 --/n^- 3 - a- F^>-ff> 5 
. 0 g (1 8 mmo 1) , (IM- 1) 5. 2g (Urnmol) , rf7^Xf 

1; 7x-;V*7 7-f >^7V-7A (0) [Pd (PPh 3 ) i) 4 1 4mg (0. 3 6 mm 
o 1 ) , Wf+yx^lOOmK 0M%***5 8 g (5 4 m 

mol) 8 0t)-ei 2 0fF B m#L7c o 

RjfcifcTfc, gtt-c^l, f;v^>i 0 Om 1 4in£> &RV t mu'&&fc-?M\t"% 

iti^, y'j7)fJV*7A-eilU tf'PI* (IM-6) 5. 1 g ( 1 3 mmo 1 , JR 
$7 2%) £#7c 0 FD-MSOS(3fe|***JJlT^"to 

FD-MS ! calcd for C24H1 6 BrN=398, found, m/z=399 (100) , 397 (93) 
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[0 0 7 1 ] 

(6) it&® (B-3' ) s . o 

10 0ml77^3C7;V^WT> ^S-eJilB (IM-6) 2. 5g (6. 3m 
mo 1) , f (IM-5) 3. 7 g (6. 9mmool) , rF7^h'J7x-JV 
W7r/^7y^ (0) CP d (PPhs) 4 3 1 4 5mg (0. 1 3 mm o 1 ) „ v 
^^>xr/5 0ml &tF«7" h U «7 CKBIt" * A 2 g ( l 9 mm o 1 

) SttKI 0ml £A*U 7 8tttl 5iF«L/:o 

# p> ^fci/fm H a H £7j^ ^ * y - A/Rxr^*y- ^-c^u 3 

Y)V2^y*m^x 3 0SI§ 0 a H ^^v^ <b£-* (B-3' ) 
o l > «|5 5%) fc&fco FD-MSO«5fe»**^Tt7Pi-o 
FD-MS : calcd for C6oHs9N3=801, found, m/z=801(100) 

ffc HPLC (*7A:0DS-3V, 7*F-HJVTWtFD77 
>=8 5/1 5, fcfflUVifee :2 5 4 nm, MSt : 4 0 °C) ^O^coo^ 
ggtt, 9 9. 5 %-esbo/io 

[0 0 7 2 ] 

M^I4 [<b^ (B-2 8* ) 
[<U 3 3] 



7 g £#7c« 
2 . 8 g (3 . 



5 mm 




(IM-1) 



Br 



KX>* 



(IM-10) 




N— <^^— <Q>-B(OH) 2 



(IM-10) 



[0 0 7 3 ] 

( i ) ( I M- 7 ) ( 

5 0 0mlO = oP77^3W^>mT, 1, 3, 5->'jrn^>*>3 
0 g ( 9 4 mm o 1 ) „ iJ ;W<?y*-;V 18. 8 g ( 6 0 mm o 1 ) mtitM 0 . 6 g ( 
3 mmo 1) > mWtm* V V A 2 5. 5 g (1 2 Ommo 1) . h^V^-l, 2 7^f 
DAW>y7r/3. 4g OOmmoDSWl, 4-Wt>2 0 0ml *AfL 
, 1 0 5°C-cm#L^^^ 1 6^fIHSP^*5IEU^o 

gi&STNWU tKi 5 om l * ftnx.-c:t|tfb^ f- v >tifflE 

^>^>t:^U 5/';*^*9APt»iU + H# (IM-7) 17g ( 
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4 2mmo U W7 1%) *#fco FD-MSOi^f^J^TI^to 
FD-MS:calcd for CisHi iBr 2 N=401, found, m/z=401 (MMOO) 
[0 0 7 4] 

(2) tpmvf (im-8) <v&m 

3 0 0ml«7^3C7JV^m ±E (IM-7) 5 0 g (12. 5 mm o 
1) , <f»NH* (IM-1) 3. 9 g (13. 7mmo 1) > fF7^Xh'J7x_^7 
7^ ^r/^ (0) 300mg(0. 2 5mmo 1) , DME (^ y**/^jry) 
6 0ml, m%i- Y U «7 AtJcMC b 'J V A 4 . 0g (38mmol) £tK3 5 m 

1 7 8°C1rl 4B#59»Lfc 0 

I£eF H 6 . 1 g £#7^o 

5. 2g (9. 2 mm o U 4JU£7 4%) o FD-MS(7)I^«:^T(:^to 
FD-MS : calcd for C3 6H 2 3BrN 2 =562, found, m/z=562(M + , 100) 
[0 0 7 5] 

(3) (IM-9) <0#Jfi 

3 0 0ml(7)7 7X3(;7JV3'>^ilT> 4-3-^^*^5. 5g (19m 
mo 1) , + WHfc (IM-1) 5. 6g (Hmmol), rF7Wf 
7r/^7v7A (0) 4 5 Omg (0. 3 9 mm o 1 ) > DME {V * >) 
120ml, mki- V ') V ^7XW im%± >'J7A6. 2 g ( 5 8 mm o 1 ) 3 0 

m i K'sm) zxti, 7 8°c-e 1 6mmnwL?zo 

MVx>^V>tSg B B B U Wf(IM-9) 6. 7g (17mmoK« 
$8 9%) ^#fco FD-MS covlte^^^T^/Pi-o 

FD-MS I calcd for C 2 4Hi 6 BrN=397, found, m/z=397(M + , 100) 

[0 0 7 6] 
(4 ) if H4£ (IM-1 0) O^J& 
5 0 0ml<O77^3i;7;V^iT, Wf(IM-9) 6. 2g ( 1 6 mm o 1 
) , KzKTHF 2 0 0 ml -7 OtWU ;;W)V7*f iWJf 7A (1. 6 

M^^r>Y#$0 12ml fciBTU - 6 5 °Ct? 1 . 5 B#F^»Lfc 0 

-S-O^ ^nylHJ^yy'Dt'jVx-fiVS. 7g (4 6mmol) l:iTU 

79^3t0tWU 1115 0ml , Mr f5 7f;V7>t-7A 1 2 5mg 

flTfcUSfc^jaU 7K&t^\^y-e^U h;V^>-eW*£&U (IM-1 0 

) 3. 4 g (9. 4mmo 1 ) £#fc 0 
[0 0 7 7] 
(5) tt^tJ (B — 2 8' ) <D&J& 
3 0 0m 1 W7 7X3|:7J^>»$T, + WHfc (IM- 1 0) 3. 2 g^ ( 8 . 8 mm 

0 1) , (IM- 8) 4. 9 g (8. 8mmo 1) „ r h'J7x-W^7-f > 

(0) 2 0 3 mg (0. 1 8mmo 1 ) , DME (v^ ^v^^» 8 0m 

1 . SkWli- bVf AtJcM C^m-T" F'J7A2. 9 g ( 2 7 mm o 1 ) 1 5 m 1 fc» 

*N1,4. 8 gtftfe, /o , 

£*l*r, h^xytiV>tSfe B B H L, ft^® (B-2 8' ) 2. 5g (3. 1 mm o 1 

FD-MS I calcd for C60H39N3-8OI, found, m/z=80l(100) 

tti. HPLC (*7A!0DS-3V, #«>ffi : b7tK077 

ffi|E# 2005-3006419 
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^-v: 38/ 



y=85/15, ttUUVtft : 2 5 4 nm. i&jg : 4 0 °C) #*r*>jft*> £ CO & cOcD,*f£ 
ftSi, 9 9.3 

[0 0 7 8] 

C<b^t> (B-4 0' ) 3 O^jS 
[ft 3 4] 




[0 0 7 9 ] 

(1) 4»IBMfc (IM-1 1) <D&m 

2 0 0ml©77^3CTi^^IT3, 5 - y/n^ t*7x^Jl/3 . 5g (11. 
2 mm o 1 ) , ipWHfc (IM-1) 3 . 2g ( 1 1 . 2 mm o 1) , f f7^7F'j7x 
-;V^J^-7-f >;*7WJ» (0) 260mg (0. 2 2 mm o 1 ) , DME (2» h^r^ 
J. * 60ml, Rm-t" h V * A7kmWL im%1- Y U * A 3 . 6g ( 3 4 mm o l ) £ 
7X4 0ml 7 8 1 5 f$W8fc#Lfco 

-eotiu ^ut-c^u #fttin&£guu mux-* Y)\y^y\zmnv, 

"J>&^V5tf7ATffi|IL^ fettll (IM-1 1) 2. 9g (6. ImmoK W5 4% 
) ^#/; 0 FD-MS<^iM5SI§*£&Tl-^i-o 

FD-MS : calcd for C 3 oH 2 oBrN=475, found, m/z=475(100) 

(2) ftl=r% (B-4 0' ) <D&J& 

3 0 0mlO77X3i:7;V^lT, (IM-1 1) 2. 4g (5. 0mm 
ol). 2, 2 - tf V Vfr 5 8 0 m g (0. 3 7 mm o 1 ) , 1, 

1 . 1 g (10 mm o 1 ) , yy^ntHyx-JV- 7 1 . 0 g (0 . 3 7m 
m o 1 ) X^MtKDMF 12 0ml 6 0 °CX* 1 4 B#|HJ8M$Lfc 0 

R£#Tf, 7X1 2 0m 1 ^/rffiH £ U 7jc, ^ 9 J ~ fr'R.XF^**)r ^X-ffi 

Wik, Y ;Vi>tSIS H B B U (B-40' ) l . 8g (2. 3 mm o 1 , W 4 6 

96) £#fco FD-MS«M*tlT^tc 
FD-MS : calcd for C 6 oH4oN 2 =788, found, m/z=788(100) 

HPLC (73 9A:ODS-3V, : T-te h- M; /1//T" h7tiFn77 

y-85/15, tffiUVtS I 2 5 4 nm, ifi]£ : 4 0°C) fWr<Dti&, Z<Di><D(Dm 
9 9. 8 

m_t £ *K # <b tL^M.Hii, g 6*JtJ-e& £ £ ^lit/Co 
[0 0 8 0] 

[ft^9 (C- 3 ' ) <D^m 
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39/ 



[■ft 3 5] 



ci 




B(OH) 2 



[0 0 8 1 ] 

(1) f W# (IM- 1 2) <Z>^J& 

1 L077^3|:tj1/ =f J'&iKT, gift"? 3-^nn-4-3-K^^-tf^l9. 4 g 
(6 1 mmo 1 ) , iflWflc ( I M- 1 ) 17. 6 g ( 6 1 mm o 1 ) , T Y 9 ^fX h U 7 
3u=.)V*7>7 4 v-7 A (0) 1. 4g (1. 2mmol) > DME (v^h^^J: 

* » 4 4 4ml, $m.-T Y-V7 AtRM C«^- b^A19. 4g (183mmol 
) ^7jC9 2 m 1 7 8°C-C1 5 0#K»Lfco 

f£#tMfL h/l'.x-^'bWI&iiLT, tfffl-ft: (IM- 1 2) 12. 2g (2 8mmol 
) , t$4 6%) *#7t 0 FD-MS«i^^ftTi:^to 
FD-MS I calcd for C 2 4Hi 5 BrClN=431, found, m/z=431(100) 
[0 0 8 2 ] 

(2) + IBM* (I M- 1 3) <7)£-J& 

3 0 0ml(077^n KT^^Stffl&T, "t'W'ffc ( I M- 12) 6 g (14 mm o 1 
) , U7kY)V^> 60ml, Mx-r;V6 0 m 1 £Aft, - 4 O'C^^U 
ffb y ;W;V/f-;i/iJ -f->7 A (1. eMA^tyil) 9. 4 m 1 (15mmol) ^1 

Mfc, 20#F^«$£it, **Bfch V >f V7"ntf;V8 g (4 2mmol) tx-r^2 0m 

1 fc*JKL;fc»ifc«r 1 05WtT?$TU Sfi-e6HK»^Lfco 

•€■0^0 °C^<^ipL, 1114 5m 1 £2 0m 1 O^T^ftlLfc&Bfefctrax.T, HK4 

^mm * fafcmit* r * v * a k -cim l & o 

^tt^St, iE^lL, #^fcffitt@MTHF2 0ml(:IHU ^ ;3 r^ 
y 7 0m 1 Srinx., mJ±Tmm^^^ML, tflHHfc (I M- 1 3) 4. lg (lOmmo 
1) , ft$7 1%) fcWfco FD-MSOfflteS**4rJy.T^^-fo 

FD-MS : calcd for C2 4Hi 7 BClN0 2 =397, found, m/z=397(100) 
[0 0 8 3 ] 

(3) * H# (I M- 1 4) 

3 0 0ml ©79^3t7^^>#lftT, (IM- 13) 4. 0 g (1 0mm 

ol) , (IM- 12) 4. 3 g (1 Ommo 1) , 9^r* h V — ;V*^> 

7-f y^vV7^ (0) 2 3 Omg (0. 2 mm o 1 ) , DME (v^ h^v^^>) 1 

2 0ml RO^B*?- b y 9 A7XM C«f- b y ^ A 3 . 1 8 g ( 3 0 mm o 1 ) &7}c 1 
8 m 1 tcaiF**] £AtU 7 8 °CT 1 5 ^TO#L/c 0 

fx^^WfeBB LTtfUO'^ ( I M— 1 4 ) 4. 9g (7. Ommol, W7 0%) 

ffi§E# 2005-3006419 



mm 2003-432759 



^-v! 40/ 



m-tzo FD-MSO»S*£mTK:^1-o 

FD-MS : calcd for C4 8H3oCl 2 N 2 =704, found, m/z=704(100) 

(4) it&m (C-3' ) <D&$L 
3 0 0ml©7 7^3t:TiV3^WT, ^flf (IM-1 4) 4. 8g (6. 8m 
m o 1 ) , 7 i-^/sKn >Sfe (4 1 mm ol) , Ni (PPhs) 2 Cl 2 650mg (l 
. 0 mm ol) , HJ 7iiW7-l V 5 8 0mg (2. 0 mm o 1 ) . K3 P O4 • n 
H2O 2 1 . 6 g (10 2 mmo 1 ) , JJ&7.R 10 0ml 1 0 0 °CX*2 4 

, (C - 3 * ) 2. 2g (2. 8 mm o K JR* 4 1 %) *#/; 0 FD-MS <OU 

FD-MS : calcd for CeoH4oN 2 =788, found, m/z=788(100) 

ttz, HPLC (*5A:0DS-3V, #SW@ : 7*f-b'JVff7li Kn7? 
^=8 5/1 5, tffiUVlft : 2 5 4 nm. $aK : 4 0 °C) fi-*fOifif*, ^OkOcDlfc 
JKfi, 9 9. 5 %-C*ofco 

[0 0 8 4] 

«M 1 

2 5mmX75mmX0. 7 mmffO I TO^lS^i^^S:^ V7*n^7 
;v n - ;v -e®#r^Y5fe?f- £ 5 & o fcfL UVt V > ffiW- £30 53^tr * o 0 
-ftif 1^5^ H^I^If it<7)«* ^ tit t > 5fcT> 

y7-^I (JSJLT rCuPclJ fcBfrSB-TSo ) ^ilt/:c -OCuPclii, jE?L$£ 
\JW tLxmitlT&o C u P c JROJ&llfcaStf*^ iO||±i:|t)?3 0nmO4 1 4' - 
kfJ* [N — (l-t7f^/) -N-7i-;VT57] tf "7 :* .=. /Hg| (J^T [«-NPDl 
J tu&iai-^o ) ^J&JjflLfco a - N P DiliHLftSi t L tiit § o J£fc, £ 
(75 « -NPDJR±t*J»y¥3 0 nmOliBM* (A- 7' ) h*f*rfc Ltlf t, 

M^^lLfco ra«Ftw, D A,%gkft&<D I r&JMt#K-'<> h ^ Lt, h V * (2 
-7x-;Hi 0 'h7» I r (£1T n r (ppy) sj tmtt&o ) fci&bnLfco 
l&^S»'*>t**»t* I r (ppy) 3<D?*S« 5li%i Lfc Q 

Z<Djgk±.K, ifl OnmOd, 1* -tf^x-Zl') - 4 - * 9 - H tf* (2- 
^f)V-8-^;U;7-H 7;H-7A (jy.T> TBAlqlU tm^fB-r^o ) 

^<7)°ba 1 qmitiEiimmmt t*c«iii-& 0 

TA 1 qMJ fc«HE1"*o ) ^IIU;. 

i^A 1 qmtem^&xmt ittit^o 

£<7)^ ^n^>ffc7;V* ';^JSt?*S L i F * 0 . 2nm«|$CllU >^t7 
;W->7A£l 5 0 nm©I$t:If Lfco 

iOAl/Li FfiliiM^ Ui<o 
£<7) «£ d CUfflE Ltf^IL/:o 

i(Di?(:ov>t, jfi*ftUfc*fT&ofcfc «JE5. 8 V, tifSO. 23mA 

/cm'CT, 10 1c d/m 2 ©ife|IWf.tl. MISli (0. 2 9, 0. 6 4) 
, §&7fr»&± 4 3 . 2 c d/A-C&o/io 

ttz, ziDm^^tiiMnms oooc d/m 2 ct^niiH, mm 2 5 0 0 c a 

/m 2 £ &B#W«\ 1 1 2 6Bff|-e*o/Co 
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Ut3 6] 





N 



t> 



CuPc 



or-NPD 



lr(ppy) 3 





BAIq 



Alq 



[0 0 8 5 ] 

Hifefll 2-6 

n*s<o*^h^M (a- 7' ) Kftx.t\ ^i ^iamo^%^«^t-^» w 

[0 0 8 6] 

Jfclfcfll 1 

mytm<D*x YM^it^m (A- 7' ) fcftx-T, 3tffl<0T3B'ffr6-W (CBP) £«M 



[0 0 8 7] 

Jfctfc« 2 

§&tm<D*x}>tt&{k&® (a- 7' ) ^ft£-r, ^©TEMi (ctp) *®.m 



[ft 3 7] 




fc^O (CBP) 
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Ut3 8] 




it&W (CTP) 



[0 0 8 8] 



1 







(V) 


(mA/cm 2 ) 


mm. 

(cd/m 2 ) 


55* 
(cd/A) 


(x, y) 


mm) 

5000 nit 


mmm i 


k-T 


5.8 


0. 23 


101 


43.2 


(0. 29, 0. 64) 


1126 


XttOI 2 


A-16' 


5. 6 


0. 25 


99 


39. 7 


(0. 32, 0.61) 


657 




B-3' 


5. 5 


0. 23 


104 


46.3 


(0. 32, 0. 61) 


1073 




B-28' 


5.4 


0. 24 


105 


43.5 


(0. 29, 0. 64) 


912 


Mfeffl 5 


B-40 5 


5.5 


0, 23 


101 


44.7 


(0. 30, 0. 64) 


1086 




C-3' 


5.8 


0. 26 


100 


38.9 


(0. 31, 0. 61) 


719 


itmm i 


CBT 


5.4 


0. 31 


101 


32.6 


(0. 32, 0. 61) 


305 


Jt«0] 2 


CTP 


6. 1 


0. 78 


104 


13.4 


(0. 33, 0. 61) 


62 



[0 0 8 9] 
[0 0 9 0] 

mm\ 6 

2 5mmX 7 5mmX 0. 7 mmJ¥^) I TOIitft#l>!f7X4t*^ y/nt°;V7 
;V3-;v4>-?j®Mc^£ s^mWrfcofc^ UVt'/>ft»*3 O^WffSr-o^o 

*^ s ^^^TV^iiOM±^±|BMmffi^M^ J: 0 iatlH 1 0 nmc7)±fBC u 
P c Lfc 0 iOCuPcili, jE?LftAlH-Cilt^o C u P c JfcWj&lRK 

*fc*tT\ u^I±CDi3 0nm©l, 1' - If * [4-N, N-v (^7HJ;V) 75 
y-7^-;v] v^n^^M (J^T TTPACMJ ^BfrfB1-& 0 ) ^IU:o 
£<7)TP ACJEMMnil/Si: LT«1-£ 0 

JJ^> iOTPACl±KB0?3 0 nm©ft^» (B-3' ) ^IfLUjfei^ML 

HB#£, U»I r^IMifC, Ira [(4, 6-y'7Wn7x-JV) 
-fijyt- h-N, C 2 ' ] fn'Jt- h (J^T TF I r p i cj t Pf&IBi" & 0 ) « 

Hjfeii^t'^ttSF I r p i c^M(±7li%t Lfco 

0 nm^±|BA l qI^IL/; 0 
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^«Al/LiF JiliPfM t LTj© < 0 

iO«^tCOV>T, jfi^^Srff^oTttC:^, WEE 7. 8 V, H»fL«0. 4 7 mA 
/cm 2 KT, 1 0 1 c d/m^W-feH^fffbtL, &&j£JRtt (0. 17, 0. 3 7) 
^ fbfc&sgfi 2 1.6 c d/A-C*o^ 0 

Sfc, itf)*^**^** 5 0 0 c d/m 2 £T5tmjSEigI&£-g\ If ft 2 5 0 c d/m 2 

[ft 3 9 ] 




[ 0 0 9 1 ] 

W17 

^ifllC^Wt, Sfc***^^* (B-3' ) fcft*.T\ (B-4 0' ) * 

SEifeWl fcWfcfcLT, «]EE % »ft, fe^S.W^«#^^y|iJ 

[ 0 0 9 2 ] 

Jfc«« 3 

fflo*xft»ft (A- 7' ) CftAt, ^0O±IBft^t/ (CBP) 
HMffll tB«KLT, Wffi, Wist**, #flU 5&3feS&2*, &9tRtm&*im4tr*W 

[0 0 9 3] 

JtfcM 4 

Wc^^hM^ft (A- 7' ) £ftx.T, ^nOT|Bft^% (CzTT) £f£ 
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mm 2003-432759 



^—7: 44/E 



lit A 0] 




1b£-i$i (CBP) 



[0 0 9 4] 

JfctfcW 5 

^IW^^h^ft^ (A- 7' ) Cftit, <&®<D±&tt&m (CTP) £4£J1 

»mi traai^LT, usee, wat**, feitx^i^^tfl 

[0 0 9 5] 

m2\ 



2 







SHE 
(V) 


(mA/cm 2 ) 


mm 

(cd/m 2 ) 


36* 
(cd/A) 


(x. y) 


(mm) 
wm& 

500nit 




B-3' 


7.8 


0. 47 


101 


2L 6 


(0. 16, 0. 37) 


7 1 


mMm 8 


B-40' 


7. 5 


0. 44 


103 


23.6 


(0.16,0.37) 


6 3 


vdgm 3 


CBP 


7.8 


1. 70 


98 


5.8 


(0. 16, 0. 37) 


1 9 


itK#]4 


CzTT 


8. 3 


0. 86 


101 


11.8 


(0. 16, 0. 37) 


9 


J**£0!l 5 


CTP 


12.4 


10.9 


87 


0.8 


(0. 16, 0. 37) 


2 



i2 0g^^ $il<^)f^!|^IV>/;flELfflt W^og^^ffei 
[0 0 9 6 ] 
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mm 
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ffi m a m m m m 



1/E 



SIP 



[000183646] 



^M^H 0 1 9 9 0# 8 80 

ft FJr f« HS^ftffl E^^rt 3 T@ 1 



1-t 



ffi itJfE# 2 0 0 5 - 3 0 0 6 4 1 9 



